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Abstract of JP20031 04945 
PROBLEM TO BE SOLVED: To provide a 2,3- 
dimethoxy-5-methyl-1,4-dihydroxybenzene 
compound derivative which can 
simultaneously solve the low water solubility of 
2,3- dimethoxy-5-methyl-1 ,4- 
dihydroxybenzene compound and a problem 
on the deliv ery of the compound in its 
reducing process. SOLUTION: The 2,3- 
dimethoxy-5-methyl-1 ,4- 
dihydroxybenzenecarboxylate derivative 
represented by the general formula (I) [R1 and 
R2 are each H or a nitrogen substituent-having 
carboxyl acid residue, wherein at least one of 
the R1 and R2 is the nitrogen substituent- 
having carboxyl acid residue; R3 is a group 
represented by the general formula (II) or a 
group represented by the general formula (III); 
(n) is an integer of 1 to 10; R4 is H or a 
hydroxyl group-protecting group]. 
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(In CDC1 3 ) 

1 1007(M-2HC1+H+) 5.10 (9H, m) , 4.88 (1H , t) , 4.15 (2H, s) , 

4.12 (2H, s), 3.70 (3H, s) , 3.68 (3H, s) , 

3.14 (2H, d), 2.86 (6H, s) , 2.12-1.88 (39H, m) , 

1.76-1.57 (33H, ra) 

2 936 (M-HC1+ H+) 5.70 (1H, s) , 5.10 (10H, m) , 4.15 (2H, s) , 

3.87 (3H, s), 3.81 (3H, s) , 3.31 (2H, d) , 
2.85 (3H, s), 2.13-1.94 (39H, m) , 
1.76-1.57 (33H, m) 

3 936 (M-HC1 + H+) 5.73 (1H, S) , 5.11 (10H, m) , 4.08 (2H, s) , 

3.87 (3H, s), 3.81 (3H, s) , 3.15 (2H, d) , 
2.84 (3H, s), 2.13-1.94 (39H, m ) , 
1.76-1.57 (33H, m) 

4 1035 (M-2HC1+H+) 5.09 (9H, m) , 4.89 (1H, t), 4.29 (2H, s), 

4.20 (2H, s), 3.84 (6H, s), 3.21 (2H, d) , 
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3.11 (6H, s), 3.07 (6H, s) , 2.09-1.94 (39H, m) , 
1.73-1.58 (33H, m) 

5 950 (M-HC1+H+) 5.74 (1H, s) , 5.09 (10H, m) , 4.18 (2H, s) , 
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(54) 2.3-DIMETHOXY-5-METHYL-1, 4-DIHYDROXYBENZENE DERIVATIVE AND METHOD 
FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 2,3- 

dimethoxy-5-methyl-1 ,4-dihydroxybenzene compound 

derivative which can simultaneously solve the low water 

solubility of 2,3- dimethoxy-5-methyl-1, 4- <j>R? 

dihydroxybenzene compound and a problem on the deliv HjCO-^^v^OHj 

ery of the compound in its reducing process. B ^" 



SOLUTION: The 2,3-dimethoxy-5-methyl-1, 4- ** c0 J R = 

dihydroxybenzenecarboxylate derivative represented by ORl 
the general formula (I) [R1 and R2 are each H or a 
nitrogen substituent-having carboxyl acid residue, 
wherein at least one of the R1 and R2 is the nitrogen 
substituent-having carboxyl acid residue; R3 is a group 
represented by the general formula (II) or a group ••• v ,...^. .... {jj t ) 

represented by the general formula (III); (n) is an integer trx-i-. V5$*.<?.Tt 
of 1 to 1 0; R4 is H or a hydroxyl group-protecting 
group]. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Genera! formula (I) 
[Formula I] 
9*2 

HjCO^ 
H 3 CO- 




(The inside Rl and R2 of a formula means the carboxylic-acid residue which has a hydrogen 
atom or a nitrogen substituent respectively, and at least one side is carhoxylic-acid residue 
which has a nitrogen substituent) R3 is [Formula 2]. 



n means the integer of 1-10. R4 means the protective group of a hydrogen atom or a hydroxy! 
group. 2 expressed, the 3-dimethoxy-5-methyl -1. 4-dihydroxybenzene carboxylate derivative. 
[Claim 2] 2. the 3-<Smethoxy-5-methyl -1. 4-dihydroxybenzene carboxylate derivative with 
which carboxylic-acid residue which has a nitrogen substituent is characterized by the thing 
which is chosen from the group which consists of residue of amino acid. N-acylamino acid. N- 
alkylamino acid. N. and N-dtatkylamino acid, pyridinecarboxylic acid and those halide acid salts, or 
an alkyl-sulfonic-acid salt and which is a kind at least in a derivative according to claim I. 
[Claim 3] General formula (Jl) 
[Formula 3] 



-01) 

(The inside R3 of a formula is [Formula 4].) 



n means the integer of 1-10. R4 means the protective group of a hydrogen atom or a hydroxy! 
group. 2 expressed, general formula obtained by returning the 3-dmethoxy-5-methy|-1, 4- 

http://www4.ipdl.ncipi.gojp/cgi-bin/to 2006/07/26 
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r»*nHH«TS. 



n means the integer of 1-10. R4 means the protective group of a hydrogen atom or a hydroxy! 
group. The manufacture approach of 2. the 3-cfimethoxy-5-methyl -1. and 4-dihydroxybenzene 
carboxylate derivative. 
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benzoquinone (!!!) 
[Formula 5] 



(— the mside R3 and R4 of a formula has above semantics.) — general formula (1) characterized 
by carrying out the esterification reaction of the amino acid which protected the amino group of 
the amino acid which has a hydroxy! group and a thiol group and the hydroxyl group, and the thiol 
group by the protective group to 2. the 3-dimethoxy-5-methyl -1 and 4-dihydroxybenzene which 
are expressed, and the 1st class, the 2nd class amino group or a side chain 
[Formula 6] 

-0) 

(The inside Rl and R2 of a formula means the carboxylic-acid residue which has a hydrogen 
atom, the I st class, or the 2nd class amino group, respectively, and at least one side is 
carboxylic-acid residue which has the 1st class or the 2nd class amino group.) R3 is [Formula 7] 



r*«naaci«ri. 



n means the integer of 1-10. R4 means the protective group of a hydrogen atom or a hydroxy! 
group. The manufacture approach of 2. the 3-<fimethoxy-5-methyl -1. and 4-dihydroxybenzene 
carboxylate derivative shown. 
[Claim 4] General formula (III) 
[Formula 8] 



(— the inside R3 and R4 of a formula has above semantics.) — general formula (I) by which it is 
carrymg-out-estenfication reaction of reactant acid derivative of carrying-out [ under existence 
of an activity esterification reagent ]-to 2. 3-dimethoxy-5-methyl -1. and 4-dihydroxybenzene 
which are expressed-esterification reaction of halide acid salt of N and N-dialkylamino 
carboxyhc-acid or pyridinecarboxylic acid or N. and N-dialkylamino carboxylic-acid. or 
pyridinecarboxylic acid characterized 
[Formula 9] 



-(I) 

(The inside Rl and R2 of a formula means hydrogen atom or N. and N-dialkylamino carboxylic 
acid or pyridinecarboxylic acid, respectively, and at least one side is N and N-diatkylamino 
carboxyhc-acid residue or pyridinecarboxylic acid residue.) R3 is [Formula 10]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[field of the Invention] This invention relates to 2. tho 3-dimethoxy-5-methy1 -1.4- 
dihydroxybenzene derivative and its manufacture approach, and the sending method that does 
not need the water-soluble improvement and reduction process especially. 
[0002] 

[Description of the Prior Art] The compound with a 2 and 3-dimothoxy-5-methyl- 1 , 4- 
benzoquinone frame constitutes the oxidation reduction system between flavin protein and a 
cytochrome system in the respiratory chain of a mitochondrion, by controlling oxidative 
phosphorylation, it functions as an electron transport system and the important role is carried 
out in ATP composition. The compound which has a polyisoprenyl radical in the 6th place of the 
2 and 3-dimethoxy-5-methy1- 1 . 4-benzoquinone is also called ubiquinone or coenzyme Q. 
Ubiquinone attaches the 6th place (n) of the number of isoprene units of a side chain, and has a 
homolog distinguished Naturally, the homolog of 1-13 is known for n. and the ubiquinone 10 
which has a deca prenyl radical in mammalian is main ubiquinones. IDEBENON which has a 10- 
hydroxy decyl group in the 6th place has powerful electron transport ability. 
[0003] Moreover, a 2 and 3-dimethoxy-5-methyM. 4-benzoquinone compound demonstrates a 
useful operation to following conditions and illnesses. It is an improvement of people's capacity in 
liver disease, such as gum disease, a blood circulation system disease, a memory disorder, 
fatigue, an abnormality alignment beat, hypertension, an immunity functional disorder, and 
hepatitis C. aging and a sport etc. A part being returned and existing in a body, as 2. the 3- 
dimethoxy-5-methyl -1 . and a 4-dihydroxybenzene compound (reduction type) is known, and the 
2 and 3-dimethoxy-5-methyr-1. 4-benzoquinone compound (oxidization mold) is considered to 
depend many of outstanding operations on the antioxidation operation which was excellent in 2 
which is a reduction type, the 3-<fimethoxy~5-methyl -I. and 4-dihydroxybenzene compound. 
Furthermore, the protection effect i.e.. wrinkle picking and a wrinkle preventive effect, and the 
whitening effectiveness of oxidative damage of collagen protein are expected from 2. the 3- 
dimethoxy-5-methyl -1, and 4-dihydroxybenzene compound (reduction type). 
[0004] 

[Problem(s) to be Solved by the Invention] The 2 and 3-dimethoxy-5-methyl- 1 . 4-benzoquinone 
compound existing [ to mammalian / most ] is the ubiquinone 10. and since it has the deca 
isoprenyl radical which becomes a side chain from 50 carbon, lipophilicity is the compound which 
does not melt into water at all very highly. The water poor solubility of this ubiquinone 10 has 
been the failure of various medication methods (internal use. injection administration, dermal 
administration, etc.). It is actually thought that the bioavailability in internal use of the ubiquinone 
10 is very low. and the cause originates in a dissolution rate. Therefore, conquering the poorly 
soluble problem of the ubiquinone 10 makes various medication methods possible, and it has 
important semantics in reservation of a bioavailability. 

[0005] On the other hand, although the ubiquinone 10 is widely distributed in a cell membrane, 
the abundance in a cell membrane of the ubiquinol -10 whose antioxidation operation is a strong 
very useful reductant is about 1/10 as compared with the alpha-tocopherol. and there is. 



[ tittle ] In order to demonstrate efficiently an antioxidation operation of 2. the 3-dimethoxy-5- 
methyl -I. and 4-dihydroxybenzene compound (reduction type), supply of an efficient reductant 
is desired. However, the present condition is depending for supply of a reductant on the capacity 
of a reductase in the living body. 

[0006] The formula using the lipid of an emulsion, liposome, micro particle, and nano particle as a 
moisture powder system of the ubiquinone 10 is indicated (WO 95/05164. U.S.Pat No. 4. 824 and 
669. U.S.Pat.No.4636381. U.S.Pat.No.4.483.873). Mixture U.S.Pat.No.4.684.520 with formula patent 
JP 63188623 and phospholipid which consist of a high-concentration surface active agent, a 
lipid, the formula patent WO 86/04503 which uses a polyethylene glycol and a medium-chain- 
fatty-acid monoglycertde. and vegetable oil are mentioned 

[0007] Each of these patents solves a poorly soluble problem by making the moisture powder 
system of a 2 of oxidization mold, and 3-dimethoxy-5-methyl- 1 . 4-benzoquinone compound, and 
the problem for reservation of the bioavailability of 2 which is a reductant the 3-dimethoxy-5- 
methyl -I. and 4-dihydroxybenzene compound cannot be solved. The purpose of this invention is 
offering the derivative of 2 which can solve the problem on the drug delivery resulting from the 
water poor solubility of a 2 and 3-dimethoxy-5-methyl-1, 4-benzoquinone compound, and the 
problem on the drug delivery by the reduction process to the 2. the 3-dimethoxy-5-methy1 -1. 
and 4-dihydroxybenzene (reduction type) to coincidence, tho 3-dimethoxy-5-methyl -1. and 4- 
dihydroxybenzene compound. 
[0008] 

[Means for Solving the Problem] !n order to attain said purpose, as a result of this invention 
person's etc. inquiring wholeheartedly, specific 2, the 3-cGmethoxy-5-methyl -I. and 4- 
dihydroxybenzene carboxylato derivative find out that 2 water solubility and in the living body, 
the outstanding 3-dimethoxy-5-methyl -1. and outstanding 4-dihydroxybenzene compound 
(reduction type) emission nature can be demonstrated and came to complete this invention. 
[0009] That is. 2. the 3-dimethoxy-5-methy1 -1 . and 4-dihydroxybenzene derivative concerning 
this invention are a genera) formula (I). 
[Formula 11] 



(The inside R1 and R2 of a formula means the carboxy lie -acid r 
atom or a nitrogen substituent. respectively, and at least one side is carboxylic-acid residue 
which has a nitrogen substituent) R3 is [Formula 1 2]. 



n means the integer of 1-10. R4 means the protective group of a hydrogen atom or a hydroxyl 
group. It is characterized by what is expressed. 

[0010] Moreover, in this invention, the thing for which the carboxylic-acid residue which has a 
nitrogen substituent is chosen from the group which consists of residue of amino acid, N~ 
acylamino acid. N-alkylamino acid. N. and N-dialkyiamino acid, pyridinecarboxytic acid and those 
halide acid salts, or an alkyt-sulfonic-acid salt and which is a kind at least is suitable. In this 
invention, what the hydrogen atom thru/or the alkyl group of 1 or 2, and the acyl group combined 
to the nitrogen atom is suitable for the carboxylic-acid residue which has a nitrogen substituent 
As this alkyl group, it is possible to illustrate the straight chain of carbon numbers 1-6 or the 
alkyl group of branching, for example, a methyl group, an ethyl group, n-propyl group, n-butyl. n- 
pentyl radical, n-hexyl group, an isopropyl group, an i sobutyl radical, 1 -methylpropyl radical, tert- 
butyl. I -ethyl propyl group, an isoamyl radical, etc.. and especially a methyl group and an ethyl 
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group are desirable. Moreover, the hydrocarbon chain in the case of having an acyl group can be 
defined similarly. 

[001 1] It is preferably combined between the amino group and a carbonyl group by the straight 
chain of carbon numbers 1-7, branching, or the annular alkylene group. The alkyt«n* group of the 
tetter of branching means the alkylene group guided from alkyl groups, such as isopropyl. 
isobutyl. tert-butyl. and 1 -ethyl propyl. An annular alkylene group means the alkylene group 
which contains a cyclopentane ring, a cyclohexane ring, or a methylcyclohexane ring in structure. 
Especially a desirable thing is a methylene group or ethylene as an alkylene group. 
[0012] As a halide acid salt a hydrochloride, the hydrobromate. etc. are desirable. In this 
invention, a halide acid salt has the advantage to which the melting point becomes higher than 
the quinone compound of a original object in many cases, and the handling which is in charge of 
pharmaceutical preparation-ization becomes easy. Moreover, a methysulfonic acid salt etc. is 
illustrated as an alkyl-sulfonic-acid salt 

[0013] Although various the manufacture approaches of this invention compound expressed with 
said general formula (I) are considered, it will be as follows if a typical approach is described. The 
2 and 3-<fimethoxy-5-methyl-1. 4-benzoquinone expressed with a general formula (II) is returned 
with a reducing agent It considers as 2. the 3-dimethoxy-5-methyl -1. and 4-dihydroxybenzene 
which are expressed with a general formula (01). This 2. the 3-dtmethoxy-5-methyl -1. the 
earboxylic acid that has 4-dihydroxybenzene and a nitrogen substituent its reactant acid 
derivative, or these halide acid salts by performing an esterification reaction with a conventional 
method The quality of the specified substance of this invention (I) can be obtained. The reducing 
agent used here can mention a sodium borohydride. sodium-hydrosulfite sodium, tree n? butyl 
phosphoretted hydrogen, a zinc chloride, the 1 st tin of chlorination. etc. 

[0014] The manufacture approach of 2. the 3-<fimethoxy-5-methy1 -1. and 4-dihydroxybenzene 
carboxylate derivative concerning this invention Each functional group of the amino acid which 
has a hydroxy! group and a thiol group in the 1 st class, the 2nd class amino group, or a side 
chain A tert-butoxycarbonyl radical (a following t-BOC radical and brief sketch). It protects and 
uses by suitable protective groups, such as a benzyloxycarbonyl radical (it is written as 2 sets 
below), and 9-fluorenyl methoxycarbonyl group (a following FMOC radical and brief sketch). N 
and N~dialkylamino acid or pyridinecarboxylic acid uses a halide acid salt 
Dicyclohexylcarbodiimide (Following DCC and brief sketch). Hydrochloric-acid 1 -methyl -3 -(3- 
dimethylaminopropyl)- A result with desirable reacting to the bottom of existence of activity 
esterification reagents, such as carbodiimide (Following EDC and brief sketch). N. and N- 
JISAKUSHINIMIDOOG1ZA rate (Following DSO and brief sketch), is given. Under the present 
circumstances, as a solvent a pyridine is desirable. 

[0015] Moreover, by the approach using a reactant acid derivative, a result with the desirable 
method of using an acid HAROGE night division acid chloride is given. Under the present 
circumstances, as a solvent anhydrous benzene anhydrous pyridine mixture is desirable. A halide 
acid salt and an alkyl-sulfonic-acid salt make the amino acid ester, halide acid, or alkyl sulfonic 
acid of isolation react with a conventional method, and are manufactured. After manufacturing 
N-acytamino acid ester, a halide acid salt can be manufactured by forming a deprotection radical 
with halide acid with a conventional method. 

[0016] It hydrolyzes easily with the hydrolase which exists broadly in the living body, and the 
quality of the specified substance (I) obtained by this invention generates 2, the 3-dimethoxy-5- 
methyl -1. and 4-dihydroxybenzene compound. That is. antioxidation nature is able to secure the 
bioavailability of 2 [ strong ]. the 3-dimethoxy-5-methyl -I, and 4-dihydroxybenzene compound 
(reduction type) without making the activation process by the reductase rate-limiting. Moreover, 
the quality of the specified substance (I) obtained by this invention is more highly [ than the 2 
and 3-dimethoxy-5-methyl-1. 4-benzoquinone compound (oxidation typo) whose melting point is 
a original object J easy handling on a pharmaceutical preparation technique, and has 
comparatively high water solubility. Therefore, it is useful as injections, an internal use agent the 
administration in the oral cavity, and aquosity paint 
[0017] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained. In 



addition, this invention is not limited to these examples. 

2. the 3-dimethoxy-5-methyl -I. and 4-dihydroxybenzene derivative which are shown in Tables 
1-3 by the approach shown in an example 1-10 following manufacture approach A-D were 
manufactured. 

[0018] 0.1 mote of manufacture approach A amino acid are dissolved in distilled water ? dioxane 
(1:1. v/v) 100ml. triethylamine 30ml is added. G tert-butyldicarbonate is added gradually, and it 
agitates at a room temperature for 30 minutes. The bottom dioxane of reduced pressure is 
distilled off. 50ml (0.5 M) of sodium-hydrogencarbonate water solutions is added, and it washes 
by 100ml of ethyl acetate. Ethyl acetate extracts, after having washed the ethyl acetate layer in 
the 50ml sodium-hydrogencarbonate water solution, doubling a water layer, adding a citric-acid 
water solution (0.5 M) under ice-cooling, considering as acidity (pH3) and saturating a sodium 
chloride (100ml x 3). The bottom solvent of reduced pressure is distilled off for an extract after 
dehydration with anhydrous sodium sulfate, it cools, oily residue is crystallized [ isopropyl ether 
is added, or ]. and N-t-BOC-amino acid is obtained. 2. 3-dimethoxy - 5-methyl-6-deca 
isoprenyl- 1, 4-benzoquinone (ubiquinone 10) 1.16 mmol is dissolved in isopropyl ether 100 ml. 
methanol 1 5ml is made to suspend sodium-borohydride 2.8 mmol, and in addition, it agitates at a 
room temperature until the yellow of a solution turns into colorlessness. The isopropyl ether 
layer after liquid separation from which 100ml of distilled water which saturated argon gas is 
added to reaction mixture, and an isopropyl ether layer is washed is dehydrated with anhydrous 
sodium sulfate, the bottom solvent of reduced pressure is distilled off. and 2. 3-dimethoxy-5- 
methyl-6-deca isoprenyl -1. and 4-dihydroxybenzene (ubiquinol -10) are obtained After adding 
N-t-BOC amino acid 2.8mmol. DCC 2.8mmol. and anhydrous pyridine 30ml to 2. 3-dimethoxy-5- 
methyl-6-deca isoprenyl -1. and 4-oShydroxybenzene and permuting an ambient atmosphere by 
argon gas, it agitates at a room temperature for 24 hours. A solvent is distilled off under reduced 
pressure, ethyl acetate is added to residue, and a soluble fraction is extracted (100ml x 2 time). 
An extract is condensed under reduced pressure, separation purification of the residue is carried 
out with silica gel flash chromatography (elution solvent n-hexane : ethyl acetate. 85:15). and it 
is 2 and 3. - Dimethoxy-5-methy1-6-deca isoprenyl -benzene 1 and 4-BISU N-t-BOC-amino 
acid ester is obtained 2 3-dimethoxy-5-methyl-6-deca isoprenyl benzene 1 and 4-BISU N-t- 
BOC-amino acid ester is dissolved in a small amount of acetone, the amount which is equivalent 
to the amount of hydrochloric acids of the amount of about 20 times of an ester join total 
amount in hydrochloric-acid-dioxane (3.5Ns) is applied, and deprotection radicaHzation is 
performed Reduced pressure distilling off of the solvent after reaction termination is carried out 
residue is recrystallized with an acetone, and they are 2 and 3-<£methoxy-5-methyl-6-deca 
isoprenyl benzene. The hydrochloride of 1 and 4-screw amino acid ester is obtained. 
[0019] Manufacture approach B-2. 3-dimethoxy - 5-methyl-6-deca isoprenyl-1. 4-benzoquinone 
(ubiquinone 10) 1.16 mmol is dissolved in isopropyl ether tOO ml. methanol 15ml is made to 
suspend sodium-borohydrido 2.8 mmol. and in addition, it agitates at a room temperature until 
the yellow of a solution turns into colorlessness. 100ml of distilled water which saturated argon 
gas is added to reaction mixture, and an isopropyl ether layer is washed. The isopropyl ether 
layer after liquid separation is dehydrated with anhydrous sodium sulfate, the bottom solvent of 
reduced pressure is distilled off. and 2. 3-dimethoxy-5-methyl-6-deca isoprenyl -1. and 4- 
dihydroxybenzene (ubiquinol -10) are obtained. After adding N-t-80C amino acid 1.4mmol. 
DCC1.4mmol. and anhydrous pyridine 30ml to 2, 3-dimethoxy-5-methyl-6-deca isoprenyl -1. and 

4- dihydroxybenzene and permuting an ambient atmosphere by argon gas. it agitates at a room 
temperature for 24 hours. A solvent is distilled off under reduced pressure, ethyl acetate is 
added to residue, and a soluble fraction is extracted (100ml x 2 time). An extract is condensed 
under reduced pressure, separation purification of the residue is carried out with silica gel flash 
chromatography (elution solvent n-hexane : othyl acetate. 85:15). and it is 2 and 3-dimethoxy. - 

5- meth/l-6-dec8 isoprenyl-4-hydroxybenzene I -N-t-BOC-amino acid ester, and 2. 3- 
dimethnxy-5-methyl -6 - Deca isoprenyl- 1 -hydroxybenzene 4-N-t-BOC-amino acid ester is 
obtained. 2. 3-dimethoxy - 5-methyl-6-deca isoprenyl -4-hydroxybenzene 1 -N-t-BOC-amino 
acid ester or 2. 3-dimethoxy - 5-methyl-6-deca isoprenyl-1 -hydroxybenzene 4-N-t-BOC- 
amino acid ester is dissolved in a small amount of acetone, and the ****** deprotection radical 
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which is equivalent to the amount of hydrochloric acids 01" the amount of about 20 times of an 
ester join total amount In hydrochloric-aod-dioxane (3.5Ns) is performed. Reduced pressure 
distilling off of the solvent after reaction termination is carried out. residue is recrystallized with 
an acetone, and it is 2 and 3-ifimethoxy. - 5-methyl-6-deco isopreny1-4-hydroxyben2ene The 
hydrochloride of 1 -amino acid ester and 2. 3-dimethoxy-5-methyi - The hydrochloride of 6-deca 
isoprenyl-l-hydroxybenzene 4-amino acid ester Is obtained. 

[0020] The manufacture approach C2. 3-dimethoxy - 5-methyi-6-deca isoprenyl-!. 4- 
benzoquinone (ubiquinone 10) 1.16 mmol is dissolved in isopropyl ether 100 ml. methanol 15ml is 
made to suspend sodium-borohydride 2.8 mmol. and in addition, it agitates at a room 
temperature until the yellow of a solution turns into coloriessness. 1 00ml of distilled water which 
saturated argon gas is added to reaction mixture, and an isopropyl ether layer is washed. The 
isopropyl ether layer after liquid separation is dehydrated with anhydrous sodium sulfate, the 
bottom solvent of reduced pressure is distilled off, and 2. 3-dimethoxy-5-methyl-6-deca 
isoprenyl - I. and 4 -dihydroxy benzene (ubiquinol -10) are obtained. After adding a hydrochloric 
acid N. N-dialkylamino acid 2.8mmol. DCC 2.8mmol. and anhydrous pyridine 30ml to 2. 3- 
dimethoxy-5-methyl-6-deca isoprenyl - I. and 4-dihydroxybenzene and permuting an ambient 
atmosphere by argon gas. it agitates at a room temperature for 24 hours. A solvent is distilled off 
under reduced pressure, and after making distilled water suspend residue, adding a sodium 
hydrogencarbonate and making it pH 7-8. ethyl acetate extracts a soluble fraction (100ml x 3 
time). The bottom solvent of reduced pressure is distilled off for an extract after dehydration 
with anhydrous sodium sulfate, separation purification of the residue is carried out with silica gel 
flash chromatography (elution solvent n-hexane : ethyl acetate. 85:15). and they are 2 and 3- 
dimethoxy-5-methyl-6-deca isoprenyl benzene. 1 and 4-BISU N and N-dialkylamino acid ester 
are obtained. 2 3-dimethoxy-5-methyl-6-deca isoprenyl benzene 1 and 4-BISU N and N- 
dialkylamino acid ester are dissolved in a small amount of n-hexane. the hydrochloric-acid- 
dioxane of 2 double molar quantity is added, a solvent is distilled off under reduced pressure, 
residue is recrystallized with an acetone, and they are 2 and 3-dimethoxy-5-methy|-6-deca 
isoprenyl benzene. The hydrochloride of 1 and 4-BISU N and N-dialkylamino acid ester is 
obtained. 

[0021] The manufacture approach D2. 3-dimethoxy - 5-methyl-6-deca isoprenyl- 1. 4- 
benzoquinone (ubiquinone 10) 1.16 mmol is dissolved in isopropyl ether 100 ml. methanol 15ml is 
made to suspend sodium-borohydride 2.8 mmol. and in addition, it agitates at a room 
temperature until the yellow of a solution turns into coloriessness. 100ml of distilled water which 
saturated argon gas is added to reaction mixture, and an isopropyl ether layer is washed. The 
isopropyl ether layer after liquid separation is dehydrated with anhydrous sodium sulfate, the 
bottom solvent of reduced pressure is distilled off. and 2. 3-dimethoxy-5-methy1-6-deca 
isoprenyl -1. and 4-dihydroxybenzene (ubiquinol -10) are obtained. After adding a hydrochloric 
acid N. N-dialkylamino acid 2.8mmol. DCC 2.8mmol. and anhydrous pyridine 30ml to 2. 3- 
dimethoxy-5-methyl-6-deca isoprenyl -1. and 4-dihydroxybenzene and permuting an ambient 
atmosphere by argon gas. it agitates at a room temperature for 24 hours. A solvent is distilled off 
under reduced pressure, and after making distilled water suspend residue, adding a sodium 
hydrogencarbonate and making it pH 7-8. ethyl acetate extracts a soluble fraction (100ml x 3 
time). The bottom solvent of reduced pressure is distilled off for an extract after dehydration 
with anhydrous sodium sulfate, and it is 2 and 3-dimethoxy. - 5-methyl-6-deca isoprenyl-4- 
hydroxybenzene 1-N and N-dialkylamino acid ester, and 2. 3-dimethoxy - 5-methyl-6-deca 
isoprenyl- 1-hydroxybenzene 4-N and N-dialkylamino acid ester is obtained. 2. 3-dimethoxy - 5- 
methyl-6-deca isoprenyl-4-hydroxybenzene 1-N and N-dialkylamino acid ester. Or 2. 3- 
dtmethoxy - 5-methyl-6-deca isoprenyl- 1 -hydroxybenzene 4-N and N-dialkylamino acid ester is 
dissolved m a small amount of n-hexane. The hydrochloric-acid-dioxane of 2 double molar 
quantity is added, a solvent is distilled off under reduced pressure, residue is recrystallized with 
an acetone, and ii is 2 and 3-dimethoxy. - 5-methyl-6-deca isopreny|-4-hydroxybenzene l-N 
and N-dialkylamino acid ester, 2. 3-dimethoxy - 5-methyl-6-deca isoprenyl- 1-hydroxybenzene 
The hydrochloride of 4-N and N-dialkylamino acid ester is obtained. 

[0022] Hereafter, the concrete chemical formula of the compound concerning this invention and 
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its phvs.cai properties, and the manufacture approach are shown in Tables 1 and 3 In addition 

^H'r T 6- maSS3nalyS i S (m/ i- FAB " MS) ™ d ' nuclear-magnetic-resonance spectrum 
(1 H-NMR. delta (ppm. an internal standard TMS)) are shown in Table 2 
[0023] 
[Table 1] 
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2. 3-y*h*^-5-.**;V-«-^<KV7l^/l^>-e> , 
+r;m S/*— HOURS 



Oy^HCMjCO- CM.NHCH.CO. 



2. 3-y>f*i,-5->**-6-r*-fy7l,=A,-i -tRO*-X>*> 
4— -tNlO httUMS 



CH/IHCrVCO- 



HO QftBA 110-11 Z B 



I— irJUa i/^.— K 

oyoovco- H- -^c=<j;^^ Ma baba kwo 

2. 3-v>> s-jt^-fi-^AYvyu-^^^ i. 

5 2 - *~?_*?**-*~***~*-9*'iV7\'ZJ^\-*1iu*i,«w> 



4— N. N—iSXf-Ar&i) httlttt 



Kca aeea 75-73 

i-N. n-sm*** ■> warn* 



[0024] 
[Table 2] 

Example Mass analysis 1 H-NMR spectrum (In CDCI3) 1 1007 (M-2 HCI+H+) 5.10 (9H. m). 4.88 
i ".Vfoiu 5 T' S) '~ U (2H " S) ' 3 70 (3K sX and 3 68 < 3H ' •>■ 3 ,4 (2H. d). 2.86 (6H s) and 
?if,l m \ , 76 157 2 (33K m) 938 ftH«*H*) 5-70 (IH. s). 5.10 (10H. m). and 4 15 



2.i2~i.a 

^u X ?«« fir (3H " S ! Bnd 331 < 2H ' dX 285 OH i'iVf ill CHH V ndL K76-1.57 3 

1 4 S 5? 5 i 3 . (M - HCI+H+) < 1H - s >- 5.1 1 (10H. m). and 4.08 (2H. s). 3.87 (3H. s). 3.81 (3H s) 
sno tlu ^'fJnJ*? S> and 2,3 194 (39H ' mX Utn - 57 4 < 33H - m > '°35 (M-2 HCH+W 
in £' f JVno"',l 8 r d ( 429 2K S i" 420 (2H ' S) ' 384 {6H ' s) ' and 32 » <2H. d >- 3-tl C6H «X 
f 2i « 5S 2 ? 9 o 19 1 (39K mX 173 158 5 (33H " "° 950 (M-HCI+H+) 5.74 (IH. s). 5.09 ( OH 
< J « «*r«L 3 9 ? <3H ; SX 3 82 (3H " SX and 3 34 (2H - d) " 3 09 (6H - s > a « d 2.09-L94 (39H 
mX 1 76 1.58 6 (33H. m) 950 (M-HCI+H+) 5.77 (IH. s). 5.1 1 (9H. m). and 4.91 (IH «) 4 1 1 (2H s) 
3.90 (3H. s). and 3.83 (3H. s). 3.17 (2H. d). 3.06 (6H. s). and 2.14 (3H. s) 2.09"! L93 (36r I m> nd 
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1.72"!. 57 (33H. m) [0025] 
[Table 3] 

Rj Rj R, 
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X Wit 



10 V-i>.*h*i'-6->* L !W6-7 ; *-fv:rv=iv><>«> 



CH/JMCHdCO- OV«Mj=r> 
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[0026] The water-soluble test experiment approach 2. the 3-dimethoxy-S-methyl-6-deca 
«soprenyl I, 4-benzoquinone (following ubiquinone 10). 2. 3-dimethoxy-5-methyl-6-deca 
isoprenyl 1. 4-dihydroxybenzene (following ubiquinol -10). 2 3-dimethoxy-5-rnethyl-6-deca 
isoprenyl benzene 1 and 4-BISU N. N-dimethyl gtycinate hydrochloride (example 4: following Uq- 
bis-DMG). 2 3-dimethoxy-5-methyl-6-deca isoprenyl 1-hydroxybenzene 4-N and N-dimethyl 
gtycinate hydrochloride (example 5: following Uq-4- DMG). O.lOmmol(s) are taken to a measuring 
flask, respectively. 2. 3-<fimethoxy-5-methyl-6-deca isoprenyl 4-hydroxybenzene 1-N. and N- 
dimethyl glycinate hydrochloride (example 6: following Uq-1- DMG) — Distilled water was added 
and it was referred to as 5ml. and filtered with the membrane filter (0.5 micrometers) after 25 
degrees C and 24-hour churning, and each addition compound concentration in a filtrate was 
measured with high performance chromatography (HPLC). 

[0027] The result ubiquinone 10 and an ubiquinol 10 are all below the limit of detection of HPLC 
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and were not able to measure solubility, ft dissolved in water and Uq-bis-DMG. Uq-4-DMG and 
Uq-1-DMG showed solubility m Table 4 
[0028] 
[Table 4] 

Compound Solubility (mM) Uq-bis-DMG 9.1Uq-4-DMG 5.IUq-l-DMG 4.6 [0029] Added Uq-bis- 
DMG. Uq-4-DMG. and Uq-1-DMG to the isotonicity phosphate buffer solution of hydrolysis 
nature experiment approach SD system rat liver S9 and SD system rat liver microsome it was 
made to react to it at 37 degrees C. and the ubiquinol 10 generated in reaction mixture with time 
was measured by HPLC. Since an ubiquinol 10 was a compound which is very easy to oxidize it 
measured the generated ubiquinol 10 as oxidant ubiquinone 10 

HPLC conditions: CAPCELL PAK UGI20 and a mobile phase were performed by ethanol 

SSL^h *Z ° f * . 2? 10 r6SU,t ^ ' iVer S9 and 8 rat livar «Xution was 

indicated to be oVawing J to 2. When only the isotonicity buffer solution was used, within 
expenment time amount, the hydrolysis with any significant compound of Ucrbis-DMG. Uq-4- 
DMG. and Uq-1-DMG was not observed. On the other hand, in rat liver S9 and a rat liver 
^^^^r^!^ u Si l°?" COfnpounds was accelerated and the ubiquinol 10 generated 
with time. The catalyst of the hydrolysis was carried out by the presentation in rat liver. This 
hydrolysis reaction was strongly checked by addition of esterase inhibitor eserine (refer to 

. m0 dear ^ catalyst of ^ "Y^otysis by the liver presentation of Uq- 

bis-DMG. Uq-4-DMG. and Uq-1-DMG is carried out by esterase from this 
[0031] 

[Effect of the Invention] According to 2. the 3-dimethoxy-5-methyl -1. and 4-dihydroxybenzene 
derivative which are applied to this invention as explained above By making it the ester 
derivative of the carboxylic acid which has a nitrogen substituent and 2. the 3-dimethoxy-5- 
methyi -1 and 4-dihydroxybenzene compound Water solubility is improved and emission of 2 
which presents the antioxidation operation which was excellent in the living body using the 
esterase which exists broadly without being dependent on a reductase moreover, the 3- 
dimethoxy-5-methyl - 1 . and 4-dihydroxybenzene is made. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely.- 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Dra wing 1] It is the explanatory view of the reconversion nature to the ubiquinol 10 in the inside 
of the rat liver S 9 solution of 2. 3-dimethoxy-5-methyl-6-deca isoprenyl -1. and 4- 
dihydroxybenzene derivative. 

[Drawing 2] It is the explanatory view of the reconversion nature to the ubiquinol 10 in the inside 
of the rat liver microsome solution of 2. 3-dtmethoxy-5-methyl-6-deca isoprenyl -I. and 4- 
dihydroxybenzene derivative. 

[Drawing 3] It is the explanatory view of the effect of 2. 3-dimothoxy-5-methyI-6-deca isoprenyl 
-I. and the esterase inhibitor done to the reconversion nature to the ubiquinol 10 in the inside of 
the rat liver microsome solution of 47dihydroxybenzene derivative. 
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